Cervical preganglionic sympathetic nerve activity and chemoreflexes in the cat.
The role of chemoreflexes originating from carotid body and central chemoreceptors in the regulation of cervical preganglionic sympathetic nerve (PSN) activity was studied in anesthetized and spontaneously breathing cats. PSN efferents which responded to hypoxia were selected for the study. The PSN activity, breath-by-breath inspiratory tidal volume, tracheal PO2 and PCO2, and arterial systemic blood pressure were recorded simultaneously. The responses of PSN efferents to transient changes in and steady-state levels of arterial PO2 and PCO2 and to graded bolus injections of intravenous sodium cyanide (50-100 micrograms), nicotine (50-100 micrograms), and dopamine hydrochloride (30-60 micrograms) were compared before and after bilateral section of carotid sinus nerves (CSN). CSN section raised the base-line PSN activity and practically eliminated the responses to brief pharmacological stimuli, but it did not eliminate the responses to transient changes in and steady-state levels of arterial PO2 and PCO2. However, CSN section diminished PSN responses and abolished ventilatory responses to hypoxia. Thus the PSN response to hypoxia was partly independent of peripheral chemoreflex and of respiratory drive. We conclude that carotid body chemoreflex elicits fast PSN responses and that a moderate decline in arterial PO2 causes an additional slow, direct excitation of sympathetic nervous system. The latter indicates O2 chemosensitivity of the system in the physiological range of arterial PO2. This O2-sensing property may allow sympathetic nervous system to initiate chemoreflex responses independent of the peripheral chemoreceptors.